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lksfM;e 'khryd nzqr fj,DVj dh lqj{kk ds fy, lksfM;e ok;qfoy; dh fo'ks"krkvksa dk v/;;u
vfer dqekj] ih ,u lqtkrk] ih m"kk] oh lqczefu;u] lh oh Jhfuokl] vkj ckLdju ,oa ch osadVjeu
jsfM;ksykWftdy vkSj i;kZoj.k lqj{kk izHkkx] bafnjk xka/kh ijek.kq vuqla/kku dsanz] dyiDde 603 102 ¼rfeyukMq½
lkjka'k % rjy lksfM;e dks 'khryd ds :i esa lksfM;e 'khryd nzqr fj,DVj ¼,l,Qvkj½ esa iz;ksx fd;k tkrk gSA tc rjy lksfM;e gok ds lkFk izfrfØ;k djrk
gS rc lksfM;e ngu ,;jkslkWy dk mRiknu gksrk gSA ;s ,jkslkWYl ekuo ds lkFk&lkFk midj.kksa ds fy, Hkh cgqr la{kkjd ¼uqdlku igqpus okyk½ gSaA vr% ,l,Qvkj
dh lqj{kk ds v/;;u ds lanHkZ esa] lksfM;e ok;qfoy; ds HkkSfrd vkSj jklk;fud fo'ks"krkvksa dk v/;;u cgqr gh egRoiw.kZ gSA bl fjiksVZ esa] lksfM;e ,sjkslkWYl
ds xq.k vkSj fo'ks"krkvksa dk ,l,Qvkj ds lkekU; izpkyu vkSj vkdfLed ifjfLFkfr;ksa esa mRiUUk ,sjkslkWYl dk foLrkj ls o.kZu fd;k x;k gSA doj xSl {ks=k
esa lksfM;e ,;jkslkWyq] lksfM;e ds ok"ihdj.k vkSj la?kuu }kjk mRikfnr gksrk gS tcfd ,lthch vkSj vkjlhch esa mRikfnr ,;jkslkWyq] lksfM;e ngu ds ifj.kke
Lo:i curs gSaA doj xSl {ks=k esa lksfM;e ok;qfoy; vkdkj forj.k ¼nzO;eku e/; O;kl& ,e,eMh½ vkSj ,;jkslkWy dh nzO;eku ladsUnz.k 1-0 ls 12 µm vkSj
0-02 ls 31-5 g/m3 rd Øe'k% gksrh gS tc lksfM;e iwy dk rkieku 250 ls 550°C rd c<+krs gaS] nwljh rjQ lksfM;e ngu ds ,;jkslkWy dk ,e,eMh 1-0 ls
4-0 µm rd gS tc lkisf{kd vknzZrk 20 ls 95» rd c<+krs gaSA vkjlhch vkSj ,lthch esa lksfM;e ngu ,;jkslkWy dh nzO;eku ladsUnz.k 3 ls 4 g/m3 gksrk gSA
doj xSl esa lksfM;e ,;jkslkWy dh jklk;fud izÑfr 'kq) lksfM;e (Na) dh rjg gS tcfd ,lthch vkSj vkjlhch esa lksfM;e ;kSfxd (NaOH, Na2CO3, vkSj
NaHCO3) ds :i esa gksrs gSaA
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Abstract
The liquid sodium is used as coolant in Sodium cooled Fast Reactors (SFR's). When liquid sodium reacts with air it produced sodium combustion
aerosols. These aerosol are very hazardous to the human and corrosive for instruments. In this context, the studies on the physical and chemical
characteristics of sodium aerosol are very important for safety of SFR. In this article, the sodium aerosol characteristics and properties produced
under normal operation as well as reactor accident are presented. The sodium aerosol in the cover gas region is produced by evaporation and
condensation of sodium while in SGB and RCB sodium aerosol are produced by sodium combustion process. The size distribution (Mass Median
Diameter-MMD) and concentration of sodium aerosol in cover gas varies from 1.0 to 12 µm and 0.02 to 31.5 g/m3 when temperature of the
sodium pool increased from 250-550°C on other hand the MMD of sodium combustion aerosol is varies from 1.0 to 4.0 µm when relative humidity
increased from 20 to 95%. The concentration of sodium combustion aerosol in RCB and SGB is 3-4 g/m3. The chemical nature of sodium aerosol
in cover gas is pure sodioum (Na) while in SGB and RCB are compounds of sodium (NaOH, Na2CO3 and NaHCO3).
27 dqekj ,oa vU; % lksfM;e 'khryd nzqr fj,DVj dh lqj{kk ds fy, lksfM;e ok;qfoy;---
izLrkouk
Hkkjr esa ijek.kq ÅtkZ dk;ZØe dks rhu pj.kksa esa fodflr
djus dk iz;kl fd;k tk jgk gSA blesa ncko okys Hkkjh ikuh
fj,DVj ¼ih,pMCY;wvkj½] nzqr iztud fj,DVj ¼,Qchvkj½]
rFkk izxr Hkkjh ikuh fj,DVj ¼,,pMCY;wvkj½ 'kkfey gSaA
f}rh; pj.k esa] nzqr iztud ijh{k.k fj,DVj ¼,QchVhvkj½
bafnjk xk¡/kh ijek.kq vuqla/kku dsanz&dyiDde esa dk;Zjr gSA
vkfn izk:i nzqr iztud fj,DVj ¼ih,Qchvkj½ dk fuekZ.k
izxfr ij gSA nksuksa izdkj ds fj,DVj dks lksfM;e 'khryd nzqr
fj,DVj ¼,l,Qvkj½ dgrs gSaA ,l,Qvkj esa mPp m$tkZ okys
U;wVªkWu dks] fo[k.Mh; inkFkZ dh Üka`[kyk vfHkfØ;k dks cuk;s
j[kus ds fy;s rFkk moZj inkFkZ dk iztuu djus ds fy;s iz;ksx
esa fy;k tkrk gSA ,l,Qvkj esa rjy lksfM;e dks 'khryd ds
:i esa iz;ksx fd;k tkrk gSA rjy lksfM;e dks 'khryd ds :i
esa iz;ksx djus ds izeq[k fuEufyf[kr ykHk gSa&
¼1½ rjy lksfM;e dh U;wVªkWu vo'kks"k.k vkSj izdhj.k {kerk de gS]
¼2½ rjy lksfM;e dh rkih; vkSj fo|qr pkydrk mPp gS]
¼3½ ;g de fpifpik gksrk gSA
¼4½ bldk DoFkukad mPp gksrk gSA
¼5½ bldk varjkZ"Vªh; vuqHko rFkk ifjiDo izkS|ksfxdh gSA
¼6½ ;g lajpukRed lkexzh ds lkFk vuqdwy Hkh gSA
,l,Qvkj esa] lksfM;e dks nks ik'kkas esa pyk;k tkrk gSA
izkFkfed ik'k] dksj esa mRiUUk Å"ek dks nwj ys tkrk gS vkSj
f}rh; ik'k] Å"ek dks izkFkfed ik'k ls ysdj ok;ykj ifjiFk
esa Å"ek mRiUUk djus ds fy;s Å"ek gLrkarj.k djrk gSA
,l,Qvkj cqfu;knh rkSj ij nks izdkj ds gksrs gSa& ¼1½ ywi
izk:i lksfM;e 'khryd nzqr fj,DVj] rFkk ¼2½ dqaM ¼iwy½ izk:i
lksfM;e 'khryd nzqr fj,DVjA nzqr iztud ijh{k.k fj,DVj
¼,QchVhvkj½] ywi izk:i lksfM;e 'khryd nzqr fj,DVj gS vkSj
vkfn izk:i nzqr iztud fj,DVj ¼ih,Qchvkj½] dqaM ¼iwy½
izk:i lksfM;e 'khryd nzqr fj,DVj gSA ,QchVhvkj] ywi
izk:i vkSj  BaM Nr ¼:Q½ vo/kkj.kk dk ,l,Qvkj gS] tcfd
ih,Qchvkj] dqaM ¼iwy½ izk:i vkSj xeZ Nr ¼:Q½ dh
vo/kkj.kk dk ,l,Qvkj gS3,9A
Qk;ns ds vykok rjy lksfM;e dks 'khryd ds :i esa iz;ksx
djus ds dqN uqdlku Hkh gSaA rjy lksfM;e dh jklk;fud
izfrfØ;k ok;qeaMyh; ok;q vkSj ikuh ds fy, cgqr izfrfØ;k'khy
gSA tc rjy lksfM;e gok ds lkFk izfrfØ;k djrk gS rks ;g
lksfM;e ngu ok;qfoy; dk fuekZ.k gksrk gSA ;s ,jkslkWYl
ekuo ds lkFk&lkFk midj.kksa ds fy, Hkh cgqr la{kkjd izÑfr
ds gksrs gSaA ,l,Qvkj  ds laj{kk esa lksfM;e ,oa fo[kaMu
mRikn ok;qfoy;ksa ds :i esa vFkok buds lkFk l;qaä gksdj ok;q
ds lkFk okrkoj.k esa izokfgr gksrs gSaA ,slk nq?kZVuk@{kj.k ds
dkj.k gksrk gSA ok;q izokg dh fuEu@mPp osx {kerk ds dkj.k
;s ikl vFkok nwj ifjofgr fd;s tk ldrs gSaA fdlh Hkh rjg
ds ukfHkdh; fj,DVj dh laj{kk@lapkyu esa izHkkoh Hkwfedk vnk
djrs gSaA ok;qfoy; izkÑfrd :i ls vFkok ekuo fufeZr
izfØ;kvkas ls mRikfnr fd;s tk ldrs gaSA ok;qfoy; dh ifjHkk"kk
vkSj oxhZdj.k dk foLrkj ls fooj.k vuqyXud&1 esa fd;k
x;k gS3A
,l,Qvkj ds lkekU; izpkyu ds nkSjku vkSj lkFk gh lkFk
fj,DVj dh vkdfLed ifjfLFkfr;ksa esa lksfM;e] fo[kaMu inkFkZ
vkSj b±/ku ,sjkslkWYl ds xBu ij foLr`r ifjn`'; dks ;gk of.kZr
fd;k tk jgk gS&
¼1½ ,l,Qvkj ds lkekU; izpkyu esa] rjy lksfM;e dh xeZ
iwy lrg ls lksfM;e dk ok"ihdj.k vkSj doj xSl {ks=k ds
Hkhrj rqjar la{ksi.k gh lksfM;e ok;q foy; cukus dk dkjd gSA
;s lksfM;e ok;qfoy; doj xSl {ks=k esa Å"ek vkSj nzO;eku ds
LFkkukarj.k esa ,d egRoiw.kZ Hkwfedk fuHkkrs gSaA lksfM;e ok;qfoy;]
dq.Mykdkj ?kw.kZu 'kh"kZ Iyx ds lw{e varjky esa tek gks ldrs
gaS vkSj fj,DVj ifjpkyu esa ck/kk Mky ldrs gSaA
¼2½ fj,DVj ds f}rh; ik'k esa] lksfM;e dks ys tkus okys ikbi
esa njkj iM+us ls lksfM;e dk fjlko gksus yxrk gSA tSls gh ;g
lksfM;e] okrkoj.k ds laidZ esa vkrk gS] lksfM;e dk ngu gksus
yxrk gS vkSj bl izdkj lksfM;e ok;qfoy; Hkki mRiUUk djus
okyh bekjr esa QSy tkrs gSaA ;g lksfM;e ok;qfoy;] ekuo
vkSj midj.kksa ds fy, cgqr la{kkjd izÑfr ds gksrs gSaA
¼3½ dksj fo?kVudkjh nq?kZVuk dh laHkkouk esa] lksfM;e ds
lkFk&lkFk fo?kVu inkFkZ vkSj b±/ku lkexzh] 'kh"kZ Iyx dks Hksn
dj fj,DVj jksdFkke bekjr esa igqap ldrk gSA tSls gh xeZ
lksfM;e okrkoj.k ds laidZ esa vkrk gS] lksfM;e ngu djus
yxrk gS ftlls  lksfM;e ngu ok;qfoy; mRiUUk gksrs gaS rFkk
fo[kaMu inkFkZ vkSj b±/ku lkexzh ds ok"i d.kksa dk la{ksi.k
gh ok;qfoy; cuus dk dkjd gSA bl izdkj fj,DVj jksdFkke
bekjr esa lksfM;e ngu ok;qfoy; ds lkFk&lkFk fo[kaMu
inkFkZ vkSj b±/ku lkexzh ds ok;qfoy; ,d lkFk ekStwn
jgrs gaSA ;s ,jkslkWYl jklk;fud vkSj jsfM;ks/kehZ izÑfr ds
gksrs gSa rFkk ekuo vkSj midj.kksa ds fy, cgqr gh gkfudkjd gksrs gSaA
vr% lksfM;e 'khryd nzqr fj,DVj dh lqj{kk ds v/;;u ds
lanHkZ esa] lksfM;e] fo[kaMu inkFkZ vkSj b±/ku lkexzh ,jkslkWYl
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ds HkkSfrd vkSj jklk;fud fo'ks"krkvksa dk v/;;u cgqr gh
egRoiw.kZ gSaA bl ys[k esa] lksfM;e ds ,jkslkWYl ds xq.k vkSj
fo'ks"krkvksa dk ,l,Qvkj ds lkekU; izpkyu vkSj vkdfLed
ifjfLFkfr;kas esa mRiUUk ,jkslkWYl dk foLrkj ls o.kZu fd;k
x;k gSA
lkexzh ,oa fof/k
lksfM;e] fo?kVu inkFkZ vkSj b±/ku lkexzh ds ,sjkslkWYl dk
v/;;u ,jkslkWy VsLV lqfo/kk ¼,Vh,Q½ esa fd;k tkrk gSA
,Vh,Q] lksfM;e 'khryd nzqr fj,DVj esa ok;qfoy; dh
fo'ks"krkvksa dk v/;;u djus ds fy, ,d izk;ksfxd lqfo/kk
gSA ,Vh,Q dh ;kstukc) vkadM+s dks js[kkfp=k&1 esa n'kkZ;k
x;k gSA ,Vh,Q ,d ehfVªd ?ku csyukdkj d{k] fo[kaMu
mRiknksa vkSj b±/ku lkexzh ds leku ,jkslkWy ds mRiknu ds fy,
,d IykTek e'kky vkSj lksfM;e ,jkslkWy ds fy, ,d lksfM;e
ngu lsy ls feydj cuk gSA ,Vh,Q esa dbZ ,;jkslkWy funkfudh
midj.k] tSls& fQYVj isij uewuk] ystj foorZu rduhd
¼ekLVjlkbtj½] yks ncko bEisDVj ¼,yihvkbZ½] ,jkslkWy
LisDVªksehVj] vuqØfed eksfcfyVh d.k lkbtj ¼,l,eih,l½
vkSj bysfDVªdy yks ncko bEiSDVj ¼bZ,yihvkbZ½ gSaA ,Vh,Q
lqfo/kk esa ,d MsVk vf/kxzg.k iz.kkyh gS] tks fd vknzZrk fu;a=kd]
ncko VªkalM~¸ kwlj vkSj FkekZehVjksa ds MsVk dks ,dhÑr j[krk gSA
,Vh,Q dk foLr`r fooj.k 'kks/k i=k  esa ik;k tk ldrk gS1A
lksfM;e ngu ,jkslkWy dk fuekZ.k % lksfM;e ngu dksf'kdk esa
Bksl lksfM;e ds dqN xzke dks ,d Øwflcy esa ysdj] rkid ds
Åij j[kdj xje djrs gSaA lksfM;e ngu dksf'kdk ds ok;qeaMy
dks vkxZu xSl ds }kjk 150 kPa vfrfjä ncko ij lajf{kr
j[krs gSaA lksfM;e dks vko';d rkieku (550°C) rd rkid
ds }kjk xje fd;k tkrk gSA tc lksfM;e dk rkieku 550°C
igqap tk, rc vkxZu xSl dks ckgj fudyrs gSa vkSj ok;qeaMyh;
gok dks vanj Mkyus ij xeZ lksfM;e izTofyr gksus yxrk gSA
lksfM;e ngu ls] ngu d{k esa lksfM;e vkWDlkbM ,jkslkWy dk
xBu gksrk gSA bl izdkj lksfM;e ngu ,jkslkWy mRiUUk gksrk
fp=k 1 & ,-Vh-,Q- dk ;kstukc) vkjs[k
29 dqekj ,oa vU; % lksfM;e 'khryd nzqr fj,DVj dh lqj{kk ds fy, lksfM;e ok;qfoy;---
gSA lksfM;e ngu ,jkslkWy] xsV okYo dks ikj djds ,jkslkWy
d{k esa Q+Sy tkrs gSa A
ok;qeaMy esa lksfM;e ,jkslkWy iz;ksxkRed lqfo/kk % lksfM;e ngu
,jkslkWy ds i;kZoj.kh; izHkko fu/kkZj.k v/;;u ds fy, [kqys
okrkoj.k esa lksfM;e ,jkslkWy foltZu dh izk;ksfxd lqfo/kk ds
;kstukc) vkadM+s fp=k&2 esa n'kkZ;s x;s gaSA ;g lqfo/kk ,d
lksfM;e VSad] lksfM;e tyus ds fy, vk;rkdkj Vªs vkSj lksfM;e
ngu ,jkslkWy dks okrkoj.k esa NksM+us ds fy, 10 ehVj Å¡ph
fpeuh ls feydj cuh gS2,8A bl izk;ksfxd lqfo/kk dk mi;ksx
Hkki mRiUUk djus okyh bekjr ls fudyus okys lksfM;e
,jkslkWYl ds xq.k vkSj fo'ks"krkvksa dk v/;;u djus ds fy,
mi;ksx fd;k tkrk gSA
lksfM;e /kkrq ds ,jkslkWy dk doj xSl {ks=k esa fuekZ.k % doj
xSl {ks=k esa mRiUUk lksfM;e /kkrq ,jkslkWy ds v/;;u ds fy,
fy, uewuk iz.kkyh ds lkFk flYosfjuk ywi lqfo/kk ds ¼Vhih&1½
i=k dk ;kstukc) js[kkfp=k fp=k&3 esa n'kkZ;k x;k gSA ;g
lqfo/kk lksfM;e dks j[kus ds fy, ,d VSad] lksfM;e ,jkslkWy
uewuk iz.kkyh] lksfM;e Lrj lsalj] vkxZu xSl ls Hkjk xSl {ks=k
¼0-8 m½ vkSj lksfM;e iwy ds rkieku dh fuxjkuh ds fy,
rkieku lsalj ls feydj cuh gS4A
ifj.kke ,oa foospuk
lksfM;e ngu ,jkslkWy tksfd Hkki mRiUUk djus okyh bekjr
rFkk fj,DVj jksdFkke bekjr esa mRiUUk gks ldrs gSaA bu
,jkslkWy dk nzO;eku ladsUnz.k 3&4 g/m3 gksrk gSA lksfM;e
,jkslkWy ds nzO;eku dk vkdkj forj.k vkadM+k fp=k&4 esa
fn[kk;k x;k gSA fp=k&4 ls ns[kk tk ldrk gS fd lksfM;e
,jkslkWy ds nzO;eku vkdkj dk forj.k ,dy eksM vkSj ikWyhfMLilZ
gS rFkk nzO;eku ek/; O;kl ¼,e,eMh½ 1-2 ekbØksehVj gSA
lksfM;e ,jkslkWy] lksfM;e ngu ds ifj.kkeLo:i curs gaS]
blfy, ekbØksehVj ifjek.k ds gksrs gaSA le; dh izxfr ds
lkFk lksfM;e ,;jkslkWy ds vkdkj o`f) vkadM+s dks fp=k&5 esa
fn[kk;k x;k gSA fp=k&5 esa ns[k ldrs gSa fd lksfM;e ngu
,jkslkWy dk nzO;eku ek/; O;kl le; ds lkFk c<+rk tkrk gS
fp=k 2 & 10 ehVj Å¡ph lksfM;e ,jkslkWy foltZu lqfo/kk
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vkSj dqN le; ds ckn fLFkj gks tkrk gSA lksfM;e ngu
,jkslkWy ds nzO;eku ek/; O;kl dk le; ds lkFk c<+uk]
,jkslkWy ds Ldanu vkSj gkbxzksLdksfid (hygroscopic) fodkl
ds dkj.k gksrk gS6A blh rjg] lksfM;e ,;jkslkWy ds nzO;eku
ladsUnz.k ds le; ds lkFk ifjorZu dks fp=k&6 esa fn[kk;k
x;k gSA
fp=k&6 ls ns[k ldrs gSa fd lksfM;e ngu ,jkslkWy ds nzO;eku
ladsUnz.k dk forj.k le; ds lkFk ?kVrk tkrk gS vkSj dqN
le; ds ckn fLFkj gks tkrk gSA lksfM;e ngu ,jkslkWy dk
nzO;eku ladsUnz.k dk le; ds lkFk ?kVuk] ,jkslkWy ds xq#Rokd"kZ.k
ryNV] izlkj gkfu vkSj ok;q&lapkj ds dkj.k gksrk gSA blds
vykok lksfM;e ngu ,jkslkWy dk nzO;eku ek/; O;kl lkisf{kd
vknzZrk c<+kus ds lkFk c<+rk gSA bl lUnHkZ esa] lksfM;e ngu
,;jkslkWy dk nzO;eku ek/; O;kl vkSj lkisf{kd vknzZrk ds
chp ,d vuqHkotU; laca/k  LFkkfir fd;k x;k gS] tks fd uhps
fn;k x;k gSA
r = r0 × 0.97/(1 -RH)1/3            ... (1)
tgka ro, lw[kh lksfM;e ,jkslkWy d.k dh f=kT;k (0.45 µm)
vkSj RH, lkisf{kd vknzZrk 20» < RH <95% gSA lksfM;e
ngu ,;jkslkWy ok;qeaMyh; gok ds lkFk jklk;fud izfrfØ;k
djds lksfM;e ;kSfxd ,jkslkWy (NaOH, Na2CO3, vkSj
NaHCO3) cu tkrs gSaA
lksfM;e ngu ,jkslkWy ds i;kZoj.kh; izHkko fu/kkZj.k
v/;;u ds fy, [kqys okrkoj.k esa lksfM;e ,jkslkWy foltZu
dk iz;ksx lksfM;e vkx iz;ksxkRed lqfo/kk esa fd;k x;k gSA
blesa 50 kg lksfM;e dks vk;rkdkj Vªs esa iwy vkx ds ek/;e
ls ,jkslkWy dks mRiUUk fd;k x;k vkSj 10 ehVj Å¡ph fpeuh
fp=k 3 & uewuk iz.kkyh ds lkFk flYosfjuk ywi lqfo/kk dk Vhih&1 ik=k
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ls okrkoj.k esa folftZr fd;k x;kA ,jkslkWy fo'ks"krkvksa dks
fjyht fcanq ls 700 ehVj dh nwjh rd ekik x;kA lksfM;e
,jkslkWy ds nzO;eku ladsUnz.k dk nwjh ds lkFk ifjorZu dks
fp=k&7 esa fn[kk;k x;k gSA fp=k&7 ls ns[k ldrs gSa fd lksfM;e
ngu ,jkslkWy ds nzO;eku ladsUnz.k dk forj.k nwjh ds lkFk
?kVrk tkrk gS rFkk vf/kdre tehuh Lrj dh nzO;eku ladsUnz.k
fjgkbZ fcanq ls 100 ehVj nwjh ij 0-09 mg/m3 gSA xkÅf'k;u
Iywe ekWMy ¼thih,e½ vkSj ysDlikVZ ls vuqekfur eku] ekis
x, eku ls vf/kd gSA lksfM;e ngu ,;jkslkWy dh jklk;fud
iztkfr;ka fjyht fcanq ls lHkh nwjh esa fy, lksfM;e ckbdkcksZusV
¼NaHCO3) ik;k x;k gSa2,8A
doj xSl {ks=k esa mRiUUk lksfM;e /kkrq ¼esVy½ ,jkslkWYl dk
v/;;u flYosfjuk ywi lqfo/kk esa fd;k x;k gSA bl laca/k esa]
doj xSl {ks=k esa lksfM;e esVy ,jkslkWYl ds y{k.k ds o.kZu ds
fy, fMtkbu] fodflr vkSj ekU; ubZ i)fr vkSj rduhd
rS;kj dh gS ¼fcuk ,jkslkWy ds HkkSfrd&jklk;fud xq.kksa dks
cnyrs gq,½9A doj xSl {ks=k esa lksfM;e esVy ,jkslkWy vuqlU/kku
dk ewY;kadu djus ds fy, ;g rduhd mi;ksx esa yk;h x;h
gSA lksfM;e /kkrq ,jkslkWy dh fo'ks"krk gsrq fd;k x;k
v/;;u 250°C ls 55°C rd lksfM;e iwy rkieku cnydj
fd;k x;k gSA lksfM;e esVy ,jkslkWy dk nzO;eku ek/; O;kl
vkSj nzO;eku ladsUnz.k dk lksfM;e iwy rkieku ds lkFk ifjorZu
dks fp=k&8 vkSj 9 esa Øe'k% fn[kk;k x;k gSA fp=k&8 ls ns[k
ldrs gSa fd lksfM;e esVy ,jkslkWy dk nzO;eku ek/; O;kl
(2.0 µm ls 11-5 µm) lksfM;e iwy rkieku ds lkFk jSf[kd
c<+rk tkrk gSA
blh rjg] js[kkfp=k 9 ls ns[k ldrs gSa fd lksfM;e esVy
,jkslkWy ds nzO;eku ladsUnz.k  (0.02 g/m3 ls 31.5 g/m3)
lksfM;e iwy rkieku ds lkFk lksfM;e iwy rkieku ds lkFk
?kkrh; ¼exponential) c<+rk tkrk gSA blds vykok] doj xSl
fp=k 4 & lksfM;e ,jkslkWy dk vkdkj forj.k
fp=k 5 & lksfM;e ,jkslkWy dk nzO;eku ek/; O;kl dh le; izxfr ds lkFk
         vkdkj o`f)
fp=k 6 & lksfM;e ,jkslkWy ds nzO;eku ladsUnz.k dk le; ds lkFk ifjorZu
fp=k 7 & lksfM;e ,jkslkWy ds nzO;eku ladsUnz.k dk nwjh ds lkFk ifjorZu
32 Hkkjrh; oSKkfud ,oa vkS|ksfxd vuqla/kku if=kdk  o"kZ 27 vad ¼1&2½ twu ,oa fnlEcj 2019
{ks=k esa lksfM;e esVy ,jkslkWy ,e,eMh vkSj nzO;eku ladsUnz.k
lksfM;e iwy ds ikl] e/; {ks=k vkSj 'kh"kZNr dh rqyuk esa vf/kd
gSA doj xSl {ks=k esa lksfM;e esVy ,jkslkWy ,e-,e-Mh- vkSj
nzO;eku ladsUnz.k L/D (L - doj xSl {ks=k dh ÅapkbZ vkSj D
- doj xSl {ks=k dk O;kl½ vuqikr ij Hkh fuHkZj djrh gSA
lksfM;e esVy ,jkslkWy ds nzO;eku ladsUnz.k] doj xSl {ks=k ds
,y-@Mh- vuqikr esa deh ds lkFk c<+rk gS tcfd lksfM;e
esVy ,jkslkWy dk nzO;eku ek/; O;kl] ,y-@Mh- vuqikr esa o`f)
ds lkFk c<+rk gS [10]A
bu iz;ksxkRed ifj.kkeksa dk mi;ksx djds] doj xSl {ks=k esa
lksfM;e esVy ,jkslkWy f=kT;k vkSj vkSlr doj xSl rkieku
dk vuqeku yxkus ds fy, vuqHkotU; laca/k LFkkfir fd;k gSA
lksfM;e esVy ,jkslkWy f=kT;k vkSj vkSlr doj xSl rkieku
vuqHkotU; laca/k lehdj.k 2 vkSj 3 esa fn;k x;k gSA



















tgka] Tp & lksfM;e iwy dk rkieku] Tr & 'kh"kZNr dk
rkieku] Tw & nhokj dh lrg dk rkieku] Tm & vkSlr doj
xSl dk rkieku] Ap & iwy dk {ks=k] Ar & 'kh"kZNr dk {ks=k Aw
& nhokj dh lrg dk {ks=k] Ro & 250°C lksfM;e iwy rkieku
ds fy, ,jkslkWy f=kT;k] Tpi & 250°C vkSj R & Hkfo";ok.kh
,jkslkWy f=kT;kA lksfM;e iwy rkieku vkSj T;kfefr dk mi;ksx
djds] vkSlr doj xSl rkieku vkSj ,jkslkWYl ds f=kT;k dk
vuqeku yxkus ds fy, vuqHkotU; laca/k LFkkfir fd;k gSA bu
vuqHkotU; laca/kk s a dk mi;ksx djds] vkÑfr vuqikr
0-55 < L/D < 4-52 vk S j lk s fM;e i wy rkieku
250°C < Tp < ¾ 550°C ds fy, doj xSl {ks=k esa lksfM;e
esVy ,jkslkWy fo'ks"krkvksa dk vuqeku yxkus ds fy, ,d
lS)kafrd ekWMy fodflr fd;k gSA eq[; ik=k ls lksfM;e ds
fjlko dh fLFkfr esa] ih,Qchvkj ds eq[; ik=k vkSj lqj{kk ik=k
ds chp ds {ks=k esa lksfM;e ,jkslkWy ladsUnz.k dk vuqeku yxkus
ds fy, ekWMy dk Hkh mi;ksx fd;k tk ldrk gS A
ifj.kke ,oa foospuk
lksfM;e 'khryd nzqr fj,DVj esa] lksfM;e ngu ,jkslkWYl
Hkki mRiUUk djus okyh bekjr ¼,lthch½ vkSj fj,DVj jksdFkke
bekjr ¼vkjlhch½ esa lksfM;e ngu ds ifj.kke Lo:i curs gSaA
tcfd nwljh rjQ doj xSl {ks=k esa lksfM;e esVy ,jkslkWy]
lksfM;e ds ok"ihdj.k vkSj la?kuu ds ifj.kkeLo:i curs gSaA
lksfM;e ngu ,jkslkWy vkSj lksfM;e esVy ,jkslkWy nksuksa ds
nzO;eku vkdkj dk  forj.k ,dy eksM vkSj ikWyhfMLilZ gksrk
gSA doj xSl {ks=k esa lksfM;e ok;qfoy; vkdkj forj.k ¼,e,eMh½
vkSj ,;jkslkWy dh nzO;eku ladsUnz.k 1-0 ls 12 µm vkSj 0-02
ls 31-5 g/m3 rd Øe'k% gksrh gS tc lksfM;e iwy dk rkieku
250 ls 550°C rd c<+krs gSa] nwljh rjQ lksfM;e ngu ds
,jkslkWy dk ,e,eMh 1-0 ls 4-0 µm rd gksrk gS tcfd
lkis{k vknzZrk 20 ls 95» rd c<+krs gaSA vkjlhch vkSj
,lthch esa lksfM;e ngu ,;jkslkWy dk nzO;eku ladsUnz.k 3 ls
4 g/m3 gksrk gSA doj xSl {ks=k esa lksfM;e ,jkslkWy dh
jklk;fud izÑfr 'kq) lksfM;e dh rjg gS tcfd ,lthch
vkSj vkjlhch esa lksfM;e ;kSfxd (NaOH, Na2CO3, vkSj
NaHCO3) ds :i esa gksrs gSaA ewyr% lksfM;e ,;jkslkWy ds
fp=k 8 & lksfM;e esVy ,jkslkWy dk ,e,eMh dk lksfM;e iwy rkieku ds
lkFk ifjorZu
fp=k 9 & lksfM;e esVy ,jkslkWy ds nzO;eku ladsUnz.k lksfM;e iwy rkieku ds
lkFk ifjorZu
33 dqekj ,oa vU; % lksfM;e 'khryd nzqr fj,DVj dh lqj{kk ds fy, lksfM;e ok;qfoy;---
nzO;eku ladsUnz.k ¼,lthch vkSj ,lthch½ dk forj.k le; ds
lkFk ?kVrk tkrk gSA rFkk ,e,eMh le; ds lkFk c<+rk tkrk
gSA lksfM;e ngu ,jkslkWy ds nzO;eku ladsUnz.k dk forj.k nwjh
ds lkFk ?kVrk tkrk gS rFkk vf/kdre tehuh Lrj dh nzO;eku
ladsUnz.k] fjgkbZ fcanq ls 100 ehVj nwjh ij 0-09 mg/m3 ik;k
x;k gS] tks dh vUr%'olu Fkzs'kksYM lhek ls de gSA lksfM;e
ngu ,;jkslkWy dh jklk;fud iztkfr;ka fjgkbZ fcanq ls lHkh nwjh
esa fy, lksfM;e ckbdkcksZusV ¼NaHCO3) ik;k x;k gSaA lksfM;e
gkbMªkWDlkbM ,;jkslkWy ds fy, vUr%'olu Fkzs'kksYM lhek
2 mg/m3 gSA tcfd lksfM;e  dkcksZusV ds fy, Fkzs'kksYM lhek
10 mg/m3 rFkk lksfM;e ckbdkcksZusV ¼NaHCO3) ds fy,
Fkzs'kksYM dh dksbZ lhek fu/kkZfjr ¼/kwy ,Dlikstj dh rjg½
ugha gSA vkbZthlh,vkj ¼bafM;k½&lhbZ, ¼Ýkal½ ds chp lg;ksx
ds rgr ;g ifj;kstuk iw.kZ gqbZ gSA blh fo"k; ij] vkbZthlh,vkj
¼bafM;k½&lhbZ, ¼Ýkal½ ds chp u;k izLrko izxfr ij gSA
,l,Qvkj lqj{kk ls lacaf/kr dbZ vkSj v/;;u] tSls njkj
ds ek/;e ls ,jkslkWy dk fjlko] lksfM;e ,jkslkWy ds ?kuRo
vkSj vkdkj] ,jkslkWy ij xkek fofdj.k dk izHkko Hkh izxfr
ij gSaA
vkHkkj
bl ys[k dks izdkf'kr djus dh vuqefr iznku djus ds fy,
ys[kdx.k] laLFkku ds funs'kd ds cgqr vkHkkjh gSa rFkk ,;jkslkWy
dk v/;;u tkjh j[kus ds fy, fujarj izksRlkgu vkSj leFkZu ds
fy, funs'kd dks cgqr&cgqr /kU;okn nsrs gSaA
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